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Course Standards 

Course Code: 303052 

Course Name: Conceptual Progression Science II 

Grade Level: 9-12 

Upon course completion students should be able to: 

 

• HS-PS3-3. Design, build, and refine a device that works within given constraints to 

convert one form of energy into another form of energy.* [Clarification Statement: 

Emphasis is on both qualitative and quantitative evaluations of devices. Examples of 

devices could include Rube Goldberg devices, wind turbines, solar cells, solar ovens, and 

generators. Examples of constraints could include use of renewable energy forms and 

efficiency.] [Assessment Boundary: Assessment for quantitative evaluations is limited to 

total output for a given input. Assessment is limited to devices constructed with materials 

provided to students.] 

 

• HS-PS3-4. Plan and conduct an investigation to provide evidence that the transfer of 

thermal energy when two components of different temperature are combined within a 

closed system results in a more uniform energy distribution among the components in the 

system (second law of thermodynamics). [Clarification Statement: Emphasis is on 

analyzing data from student investigations and using mathematical thinking to describe 

the energy changes both quantitatively and conceptually. Examples of investigations 

could include mixing liquids at different initial temperatures or adding objects at different 

temperatures to water.] [Assessment Boundary: Assessment is limited to investigations 

based on materials and tools provided to students.] 

 

• HS-PS3-5. Develop and use a model of two objects interacting through electric or 

magnetic fields to illustrate the forces between objects and the changes in energy of the 

objects due to the interaction. [Clarification Statement: Examples of models could 

include drawings, diagrams, and texts, such as drawings of what happens when two 

charges of opposite polarity are near each other, including an explanation of how the 

change in energy of the objects is related to the change in energy of the field.] 

[Assessment Boundary: Assessment is limited to systems containing two objects.] 

 

• HS-PS4-3. Evaluate the claims, evidence, and reasoning behind the idea that 

electromagnetic radiation can be described either by a wave model or a particle model, 

and that for some situations one model is more useful than the other. [Clarification 

Statement: Emphasis is on how the experimental evidence supports the claim and how a 

theory is generally modified in light of new evidence. Examples of a phenomenon could 

include resonance, interference, diffraction, and photoelectric effect.] [Assessment 

Boundary: Assessment does not include using quantum theory.] 

 

• HS-PS4-4. Evaluate the validity and reliability of claims in published materials of the 

effects that different frequencies of electromagnetic radiation have when absorbed by 

matter. [Clarification Statement: Emphasis is on the idea that different frequencies of 
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light have different energies, and the damage to living tissue from electromagnetic 

radiation depends on the energy of the radiation. Examples of published materials could 

include trade books, magazines, web resources, videos, and other passages that may 

reflect bias.] [Assessment Boundary: Assessment is limited to qualitative descriptions.] 

 

• HS-PS4-5. Communicate technical information about how some technological devices 

use the principles of wave behavior and wave interactions with matter to transmit and 

capture information and energy.* [Clarification Statement: Examples could include solar 

cells capturing light and converting it to electricity; medical imaging; and 

communications technology.] [Assessment Boundary: Assessments are limited to 

qualitative information. Assessments do not include band theory.] 

 

• HS-LS1-1. Construct an explanation based on evidence for how the structure of DNA 

determines the structure of proteins which carry out the essential functions of life through 

systems of specialized cells. [Assessment Boundary: Assessment does not include 

identification of specific cell or tissue types, whole body systems, specific protein 

structures and functions, or the biochemistry of protein synthesis.] 

 

• HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of 

interacting systems that provide specific functions within multicellular organisms. 

[Clarification Statement: Emphasis is on functions at the organism system level such as 

nutrient uptake, water delivery, and organism movement in response to neural stimuli. 

An example of an interacting system could be an artery depending on the proper function 

of elastic tissue and smooth muscle to regulate and deliver the proper amount of blood 

within the circulatory system.] [Assessment Boundary: Assessment does not include 

interactions and functions at the molecular or chemical reaction level.] 

 

• HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback 

mechanisms maintain homeostasis. [Clarification Statement: Examples of investigations 

could include heart rate response to exercise, stomate response to moisture and 

temperature, and root development in response to water levels.] [Assessment Boundary: 

Assessment does not include the cellular processes involved in the feedback mechanism.] 

 

• HS-LS1-4. Use a model to illustrate the role of cellular division (mitosis) and 

differentiation in producing and maintaining complex organisms. [Assessment Boundary: 

Assessment does not include specific gene control mechanisms or rote memorization of 

the steps of mitosis.] 

 

• HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into 

stored chemical energy. [Clarification Statement: Emphasis is on illustrating inputs and 

outputs of matter and the transfer and transformation of energy in photosynthesis by 

plants and other photosynthesizing organisms. Examples of models could include 

diagrams, chemical equations, and conceptual models.] [Assessment Boundary: 

Assessment does not include specific biochemical steps.] 

 

• HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, 
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hydrogen, and oxygen from sugar molecules may combine with other elements to form 

amino acids and/or other large carbon-based molecules. [Clarification Statement: 

Emphasis is on using evidence from models and simulations to support explanations.] 

[Assessment Boundary: Assessment does not include the details of the specific chemical 

reactions or identification of macromolecules.] 

 

• HS-LS1-7. Use a model to illustrate that cellular respiration is a chemical process 

whereby the bonds of food molecules and oxygen molecules are broken and the bonds in 

new compounds are formed resulting in a net transfer of energy. [Clarification Statement: 

Emphasis is on the conceptual understanding of the inputs and outputs of the process of 

cellular respiration.] [Assessment Boundary: Assessment should not include 

identification of the steps or specific processes involved in cellular respiration.] 

 

• HS-LS2-3. Construct and revise an explanation based on evidence for the cycling of 

matter and flow of energy in aerobic and anaerobic conditions. [Clarification Statement: 

Emphasis is on conceptual understanding of the role of aerobic and anaerobic respiration 

in different environments.] [Assessment Boundary: Assessment does not include the 

specific chemical processes of either aerobic or anaerobic respiration.] 

 

• HS-LS2-4. Use a mathematical representation to support claims for the cycling of matter 

and flow of energy among organisms in an ecosystem. [Clarification Statement: 

Emphasis is on using a mathematical model of stored energy in biomass to describe the 

transfer of energy from one trophic level to another and that matter and energy are 

conserved as matter cycles and energy flows through ecosystems. Emphasis is on atoms 

and molecules such as carbon, oxygen, hydrogen and nitrogen being conserved as they 

move through an ecosystem.] [Assessment Boundary: Assessment is limited to 

proportional reasoning to describe the cycling of matter and flow of energy.] 

 

• HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular 

respiration in the cycling of carbon among the biosphere, atmosphere, hydrosphere, and 

geosphere. [Clarification Statement: Examples of models could include simulations and 

mathematical models.] [Assessment Boundary: Assessment does not include the specific 

chemical steps of photosynthesis and respiration.] 

 

• HS-LS3-1. Ask questions to clarify relationships about the role of DNA and 

chromosomes in coding the instructions for characteristic traits passed from parents to 

offspring. [Assessment Boundary: Assessment does not include the phases of meiosis or 

the biochemical mechanism of specific steps in the process.] 

 

• HS-LS3-2. Make and defend a claim based on evidence that inheritable genetic variations 

may result from: (1) new genetic combinations through meiosis, (2) viable errors 

occurring during replication, and/or (3) mutations caused by environmental factors. 

[Clarification Statement: Emphasis is on using data to support arguments for the way 

variation occurs.] [Assessment Boundary: Assessment does not include the phases of 

meiosis or the biochemical mechanism of specific steps in the process.] 
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• HS-LS3-3. Apply concepts of statistics and probability to explain the variation and 

distribution of expressed traits in a population. [Clarification Statement: Emphasis is on 

the use of mathematics to describe the probability of traits as it relates to genetic and 

environmental factors in the expression of traits.] [Assessment Boundary: Assessment 

does not include Hardy-Weinberg calculations.] 

 

• HS-ESS1-1. Develop a model based on evidence to illustrate the life span of the sun and 

the role of nuclear fusion in the sun’s core to release energy that eventually reaches Earth 

in the form of radiation. [Clarification Statement: Emphasis is on the energy transfer 

mechanisms that allow energy from nuclear fusion in the sun’s core to reach Earth. 

Examples of evidence for the model include observations of the masses and lifetimes of 

other stars, as well as the ways that the sun’s radiation varies due to sudden solar flares 

(“space weather”), the 11- year sunspot cycle, and non-cyclic variations over centuries.] 

[Assessment Boundary: Assessment does not include details of the atomic and sub-

atomic processes involved with the sun’s nuclear fusion.] 

 

• HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical 

evidence of light spectra, motion of distant galaxies, and composition of matter in the 

universe. [Clarification Statement: Emphasis is on the astronomical evidence of the red 

shift of light from galaxies as an indication that the universe is currently expanding, the 

cosmic microwave background as the remnant radiation from the Big Bang, and the 

observed composition of ordinary matter of the universe, primarily found in stars and 

interstellar gases (from the spectra of electromagnetic radiation from stars), which 

matches that predicted by the Big Bang theory (3/4 hydrogen and 1/4 helium).] 

 

• HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, 

produce elements. [Clarification Statement: Emphasis is on the way nucleosynthesis, and 

therefore the different elements created, varies as a function of the mass of a star and the 

stage of its lifetime.] [Assessment Boundary: Details of the many different 

nucleosynthesis pathways for stars of differing masses are not assessed.] 

 

• HS-ESS2-1. Develop a model to illustrate how Earth’s internal and surface processes 

operate at different spatial and temporal scales to form continental and ocean-floor 

features. [Clarification Statement: Emphasis is on how the appearance of land features 

(such as mountains, valleys, and plateaus) and sea-floor features (such as trenches, 

ridges, and seamounts) are a result of both constructive forces (such as volcanism, 

tectonic uplift, and orogeny) and destructive mechanisms (such as weathering, mass 

wasting, and coastal erosion).] [Assessment Boundary: Assessment does not include 

memorization of the details of the formation of specific geographic features of Earth’s 

surface.] 

 

• HS-ESS2-2. Analyze geoscience data to make the claim that one change to Earth’s 

surface can create feedbacks that cause changes to other Earth systems. [Clarification 

Statement: Examples should include climate feedbacks, such as how an increase in 

greenhouse gases causes a rise in global temperatures that melts glacial ice, which 

reduces the amount of sunlight reflected from Earth’s surface, increasing surface 
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temperatures and further reducing the amount of ice. Examples could also be taken from 

other system interactions, such as how the loss of ground vegetation causes an increase in 

water runoff and soil erosion; how dammed rivers increase groundwater recharge, 

decrease sediment transport, and increase coastal erosion; or how the loss of wetlands 

causes a decrease in local humidity that further reduces the wetland extent.] 

 

• HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the 

cycling of matter by thermal convection. [Clarification Statement: Emphasis is on both a 

one-dimensional model of Earth, with radial layers determined by density, and a three-

dimensional model, which is controlled by mantle convection and the resulting plate 

tectonics. Examples of evidence include maps of Earth’s three-dimensional structure 

obtained from seismic waves, records of the rate of change of Earth’s magnetic field (as 

constraints on convection in the outer core), and identification of the composition of 

Earth’s layers from high-pressure laboratory experiments.] 

 

• HS-ESS2-4. Use a model to describe how variations in the flow of energy into and out of 

Earth systems result in changes in climate. [Clarification Statement: Examples of the 

causes of climate change differ by timescale, over 1-10 years: large volcanic eruption, 

ocean circulation; 10-100s of years: changes in human activity, ocean circulation, solar 

output; 10-100s of thousands of years: changes to Earth's orbit and the orientation of its 

axis; and 10-100s of millions of years: long-term changes in atmospheric composition.] 

[Assessment Boundary: Assessment of the results of changes in climate is limited to 

changes in surface temperatures, precipitation patterns, glacial ice volumes, sea levels, 

and biosphere distribution.] 

 

• HS-ESS2-6. Develop a quantitative model to describe the cycling of carbon among the 

hydrosphere, atmosphere, geosphere, and biosphere. [Clarification Statement: Emphasis 

is on modeling biogeochemical cycles that include the cycling of carbon through the 

ocean, atmosphere, soil, and biosphere (including humans), providing the foundation for 

living organisms.] 

 

 

• HS-ESS3-1. Construct an explanation based on evidence for how the availability of 

natural resources, occurrence of natural hazards, and changes in climate have influenced 

human activity. [Clarification Statement: Examples of key natural resources include 

access to fresh water (such as rivers, lakes, and groundwater), regions of fertile soils such 

as river deltas, and high concentrations of minerals and fossil fuels. Examples of natural 

hazards can be from interior processes (such as volcanic eruptions and earthquakes), 

surface processes (such as tsunamis, mass wasting and soil erosion), and severe weather 

(such as hurricanes, floods, and droughts). Examples of the results of changes in climate 

that can affect populations or drive mass migrations include changes to sea level, regional 

patterns of temperature and precipitation, and the types of crops and livestock that can be 

raised.] 

 

• HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative 

criteria and constraints for solutions that account for societal needs and wants. 
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• HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into 

smaller, more manageable problems that can be solved through engineering. 

 

• HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized 

criteria and trade-offs that account for a range of constraints, including cost, safety, 

reliability, and aesthetics, as well as possible social, cultural, and environmental impacts. 

 

• HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a 

complex real-world problem with numerous criteria and constraints on interactions within 

and between systems relevant to the problem.  
 

Standards marked with an asterisk (*) integrate traditional science content with engineering. 
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